Background: Terrorism-related deaths are at an all-time high as there were 32,685 and 29,376 terrorism-related deaths in 2014 and 2015, respectively. Terrorism is defined as the use of violence and intimidation in the pursuit of political aims. Terrorism is detrimental for mental health, premature mortality, and economic losses and undermines the central tenets of public health to improve the health and well-being of populations. Despite the impact terrorism has on avoidable morbidity and mortality, population health research largely overlooks social determinants of terrorism and risk factors that contribute to terrorist activities. Methods: Drawing from what is known about commonly studied social determinants of health topics, including the relationships between structural and interpersonal discrimination, social cohesion, and gang violence and health, we present a public health framework, rooted in the social determinants of health, for identifying potential factors influencing terrorism and violent radicalization. Results: Social determinants of health provide unique insight into how interpersonal and structural factors can influence risk for violent radicalization and terrorist activity. Each of the topics we review provides an entry point for existing public health and behavioral science knowledge to be used in preventing and understanding violent radicalization and terrorism. For example, anti-Muslim sentiment has promoted discrimination against Muslims, while also serving to marginalize and stigmatize Muslim communities. These conditions limit the social resources, like social cohesion, that Muslims have access to and make political violence more appealing to some. Conclusions: Public health can contribute much to the ongoing debate around terrorism. The field must take a more prevention-focused approach to the problem of terrorism. Failure to do so only perpetuates approaches that have not been successful.
Introduction
Around the world, the death toll due to terrorism has reached unprecedented levels. From 2013 to 2014, there was an 80% increase in the number of terrorismrelated deaths rising from 18,111 in 2013 to 32,685 in 2014. 1 However, only 2.6% of all deaths from terrorism have occurred in the West, and 72% of terrorismrelated deaths are concentrated in five countriesSyria, Pakistan, Iraq, Nigeria, and Afghanistan. 1 In addition to premature mortality, terrorism is associated with a myriad of mental health outcomes, including depression, anxiety, and posttraumatic stress disorder (PTSD). 2 Terrorism-based fear also dissuades travel and reduces consumerism, leading to economic losses. 3 As such, terrorism is a focus of United States (U.S.) foreign policy, with the U.S. federal government annually spending an average of $600 billion for defense and annually increasing counterterrorism spending in a range anywhere from $17 to $60 billion. 4 Despite the influence terrorism has on population well-being and political and economic systems, a public health framework for better understanding the risk factors for terrorist activities is lacking. Terrorism is defined as the use of violence and intimidation in the pursuit of political aims. Terrorism is often perpetuated by those who have been violently radicalized. 5 Violent radicalization means the process of adopting or promoting an extremist belief system for the purpose of facilitating ideologically based violence to advance political, religious, or social change. While public health is largely involved in preparedness strategies and addressing the aftermath of terrorist events, social determinants of terrorism and violent radicalization and risk factors for terrorism are glaringly absent from mainstream population health discourse. This is a shortcoming of public health-given that one of the main goals of the perpetrators is to instill a population level of fear, uncertainty, and vulnerability 6 and that terrorism undermines the central tenet of public health, namely, to improve the health and well-being of populations and prevent avoidable morbidity and mortality.
Terrorism is not an individual experience; it is violence at a population level and worthy of attention in fields focusing on socioecological understanding of social processes and human behavior. A public health perspective can provide insights on the risk factors for radicalization and social determinants of terrorism. We recognize the unpredictability of terrorist attacks and by no means claim to have identified strategies for ''terrorism prevention.'' Rather, given public health's ecological perspective and unique role in identifying factors that protect or hinder the health of communities, we describe how to use commonly used theories and frameworks to start and disentangle potential risk factors for either promoting and/or engaging in violent terrorist activity.
Methods
The goal of this article is to incite critical dialogue on how social determinants of health researchers and professionals can advance our understanding of risk factors for radicalization and future tragic terrorist events. A case study from the United Kingdom shows that violent radicalization is an outcome of a complex interaction among social, political, cultural, historical, and interpersonal factors. 7 This article builds on this work for the U.S. context and explains how a public health understanding of health, namely, the relationship between discrimination, social cohesion, and gang violence and health, can help identify potential risk factors for terrorism from violent radicalization. Then, this review explores future directions for public health, behavioral and social science researchers and practitioners to understand and contribute to research on terrorism and health.
Results

Discrimination and health
There is a mounting body of evidence linking discrimination, at multiple levels (individual, as well as institutional) to poor health outcomes and health disparities. 2, 8, 9 Perceived discrimination has been associated with an increase in risk factors for physical health, including high blood pressure and substance abuse, and also in physical health outcomes, including hypertension and breast cancer. 8 However, the most compelling evidence suggests a link between discrimination and mental health outcomes, including depression, anxiety, and psychological distress. 10 Discrimination is a specific type of stressor that is ''uncontrollable and unpredictable.'' 11 The experience of discrimination is associated with the onset of physiological responses to stress that then have longer term implications for health outcomes, including a ''wear and tear'' impact on regulatory systems as a result of ongoing activation of the allostatic systems. 11 Over time, discrimination can also erode protective resources, decrease one's engagement in health-promoting behaviors (e.g., cancer screening), as well as increase their engagement in unhealthy behaviors (e.g., substance abuse), explained as maladaptive coping mechanisms to the stressor. 8 Moreover, scholars argue that ''context matters'' as it is possible that the relationships (and/or magnitudes) of the effects of discrimination vary by racial and ethnic groups. 10, 12 Or, as Gee et al. 12 argue, we should not assume a ''one race fits all'' effect on the relationship of indicators of discrimination on health outcomes. This holds true for many Muslim Americans or those who may be perceived as Muslim Americans (including Sikhs), who have experienced heightened levels of discrimination, post-9/11. 13, 14 15 Research on racial and ethnic health disparities among people categorized as White is limited as it is assumed that this category is ''racially neutral. '' 15 This disconnect is likely attributed to the rampant xenophobia and heightened levels of Islamophobia in the post-9/11 context. As Rousseau (2011) explains, ''.the discourse on security stemming from the war on terror generated suspicions and increased prejudice toward all groups considered a potential threat.'' Following 9/11, rhetoric within the media and policy realm has disproportionately singled out the Islamic faith and Muslims as evidenced through legislation sanctioning deportation of Muslims and media coverage portraying Arab or Muslim Americans as the ''terrorist''. 16 This xenophobic framing fails to acknowledge the small faction of Muslims the perpetrators of these violent acts actually represent and ignores Muslim victims of terrorism. For example, when looking specifically at the victims of Al-Qa'ida, Muslims are seven times more likely to be killed by Al-Qa'ida than nonMuslims 17 and Muslims represent between 82% and 97% of fatalities perpetrated by the Islamic State of Iraq and Syria (ISIS). 18 In the context of health disparities research, xenophobia and Islamophobia are important forms of discrimination that contribute to health disparities. 19 Immigration policies contribute to discrimination of Muslims and Middle Eastern Americans. Immigration policies racialize and construct particular groups of immigrants as a threat to the nation's health. 9 Several policies following 9/11 establish that all immigrants of Middle-Eastern origin should be viewed as potential terror threats and only second as newcomers. 20 The threat of terrorism has misappropriated immigration laws as a means to promote antiterrorism goals. 21 Immigrants, particularly from the Middle East, are thus framed as a national security risk, igniting xenophobia and fear of the ''Other.'' 22 Immigrant integration is a complex process that is based partially on the reception experience at destination. Many immigrants experience discrimination, oppressive living conditions, and a lack of access to basic services, all of which are known determinants of health. 23 The discrimination of Muslims and/or Middle Eastern Americans, largely formed by structural factors like immigration policies, curtails the benefit of racial centrality described as ''strength of positive identification with one's racial group,'' among Muslim and Middle Eastern Americans. 24 Thus, identifying as Muslim in our current sociopolitical context can be conceptualized more as a stressor than a sense of support and, thereby, be more detrimental as opposed to protective for health and behaviors.
Social cohesion, terrorism, and health
The ongoing stress related to being viewed as a threat can undermine social cohesion and social capital, both of which are important determinants of population health and preventing community violence. 25 Thus, pathways to violent radicalization and terrorism can be better understood if health research investigates variables from the social and behavioral sciences like social cohesion and capital. 26 Social cohesion refers to the extent of connectedness and solidarity among groups in society, including the absence of social conflict and the presence of social bonds. 27 Social capital is defined as the features of social structures, like levels of interpersonal trust and norms of reciprocity and mutual aid, that act as resources for individuals and facilitate collective action. 27 Social capital is the resources or trust, norms, and the exercise of sanctions available to members of social groups (a work place, voluntary organization, neighborhood, etc.) and/or the actual resources-social support, information channels, and social credentials that are embedded in social networks. 28 Social capital can yield social networks that bring people together in at least two different ways: (1) bring people who are alike together (i.e., bonding networks) and (2) bring people who are not alike together (i.e., bridging networks). 29, 30 The presence of oppressive conditions for relationship building among new immigrants may deter the social participation that is crucial for the formation of social capital. Social capital is achieved through the investment in social relations and resources by individuals to enhance their expected returns or expressive actions. 31 The potential impact of social capital on social cohesion will vary depending on the ways in which its effects are enhanced or diminished by the wider social, political, economic, and cultural environment. 22 The current social environment is not conducive to fostering social capital and cohesion of Muslim and Arab Americans, because identifying with these respective groups leaves people vulnerable to discrimination and excluded from positive social bonds. Coupled with the discrimination faced by Muslims and Arabs in the West, individuals may not have the opportunity to form either bridging or bonding networks due to pressures to distrust individuals like themselves and hostility faced from those who are unlike themselves.
The relationship between social cohesion and health is well established across several indicators of health, including self-rated health, cardiovascular disease, cancer, diabetes, and infectious diseases. 32 Trust, at the individual and community level, frequently serves as an indicator of social cohesion and then linked to health. Greater social capital is also an important determinant of health and mental health of children, adolescents, adults, and aging populations. 28, 33 Social capital is a means of consolidating resources and protecting against losses like physical health, mental health, and life satisfaction. 31 The relationship between social capital and health is embedded in the broader social context as socially active individuals report good health in countries with high levels of social capital, but are less likely to do so in countries with low levels of social capital. 34 Although few studies have sought to directly assess the mechanisms linking social capital to health, a variety of hypothesized pathways have been proposed by which cohesion may affect health, including the diffusion of knowledge about health promotion, promotion of access to local services and amenities, and psychosocial processes which provide affective support and mutual respect. 27 Low levels of social capital, however, can be risk factors for population health. Prevention of vandalism and violent crime is rooted in collective efficacy. 33 The link between social capital and violent crime is repeatedly shown. 35 There is a ''dark side'' of social capital or the contagion of high risk behaviors within networks like the spread of suicidal ideation 36 and alcohol and other drug use among adolescents. 37 Suicide and crime are both related to low levels or absence of social cohesion. 32 As such, one potential motivator of terrorist-driven suicide bombings and violence could be an indication of a lack of, or low levels of, social cohesion.
Terrorism and gangs
A useful approach to examining the role that public health and behavioral and social sciences can play to better understanding the etiology of violent radicalization and/or terrorism prevention is to examine another source of organized violence such as gang violence.
Terrorist and gang members have some key similarities. For example, both groups are comprised disproportionately of males, individual members form a collective that supports its members and their actions, both groups attempt to counter the efforts of law enforcement, and both engage in violent acts as a means of social control. 38 At the individual level, gangs and terrorist organizations appeal to individuals who are psychologically deviant, have limited access to socioeconomic opportunities, or are marginalized members of society. [39] [40] [41] [42] [43] [44] In fact, terrorist groups attract a range of unstable individuals. 45 Joining these groups provides individuals with group identification and belonging that they cannot find in mainstream society. In addition, group membership for both the terrorist and gang member is a source of power and protection. 39 Overall, terrorism and gang membership appeal to members of society who are on the margins and view joining either group as a means of obtaining power and/or exercising influence.
There are also characteristics that gangs have that terrorists (or terrorist networks) do not. These include the following: (1) goals with symbolic (and not political) ends; (2) a less rigid organizational structure; (3) shorter periods of cooperation among members; (4) transitory group membership; and (5) a physical space that is identifiable and defendable. 46 In this study, the key distinction is that the motivations of terrorist groups are political, while those of the gang member are not always. 47 In addition, much of the understanding of gangs does not view them as transnational actors in the same way that we frequently understand terrorists.
Despite theorized differences between terrorists and gang members, governments have not consistently distinguished between the two, revealing the very subjective, or politicized, nature of the ''terrorist'' label. For example, in New York, gang related murders have been successfully prosecuted using antiterrorism legislation. 48 However, subsequent courts ruled that terrorism laws could not be used to prosecute cases of gang violence. 49 Similarly, the Salvadoran government has labeled the Mara Salvatrucha and Barrio 18 gangs as terrorist groups. 50 In effect, these actions advance the argument, explicitly and implicitly, that gang activity can serve to ''intimidate or coerce'' civilians, in the same way that terrorists do. While all of this is occurring, the media amplifies the threat of terrorism perpetrated by Arabs and Muslims, while downplaying and providing excuses for domestic terrorism. 24 The end result is that the term ''terrorist'' is applied by governments to denote extra condemnation and not necessarily to label specific acts with specific motives. As a result, terrorism becomes hard to define, and thus, harder to study and prevent. In addition, because the distinction between gangs and terrorism is highly subjective, it may be possible to use what we know about the former to address the latter.
Discussion
This review shows that public health and behavioral science concepts can be applied to our understanding of risk factors for engaging in, or promoting, violent acts of terrorism. Importantly, this work does not condone or justify these acts of violence; instead, we aim to emphasize how existing public health and social science frameworks can do more to understand, and potentially prevent, this epidemic of violence. Specifically, pertinent to a public health perspective on terrorism include discrimination, socialization processes like social cohesion, and other forms of radicalization like gang membership and violence. Prior research consistently demonstrates that individual and structural discrimination are detrimental for population health, and social cohesion and integration are integral for physical and mental health. 8, 51 The following discussion shows how these concepts are salient for a theoretical and empirical understanding of terrorism.
Experiencing discrimination is a marker of social isolation and exclusion, which makes people vulnerable to extremist influences and ideologies while weakening their social cohesion. 52 Hate crimes against Muslims in the United States remain five times more common since 9/11 than they did before. 53, 54 From reports and opinion polls, we know that hate speech and crimes against Muslim Americans are commonplace. 54 In addition, Muslim Americans must contend with government surveillance and monitoring, which is associated with anxiety and behavior modification, to avoid contexts that might lead to government suspicion. 55 This anxiety and behavior modification includes fear of hate crimes, distress about threats to safety, loss of community, isolation, and stigmatization. 53 As discussed above, immigration policy is also a form of structural discrimination that contributes to social segregation. 9 Social and economic policy are synonymous with health policy. Therefore, immigration policy fueled by ''antiterrorism policy'' can be a determinant of health. Although there are well-documented effects that immigration policies have on limiting access to health and social services for immigrants, the idea that those policies also directly impact the social determinants of disease by shaping access to life opportunities is understudied. 9 The effects of anti-immigrant policies can, thus, be far reaching in their ability to undermine the health of immigrants and their families across the life course. Furthermore, since antiimmigrant policies racialize anyone perceived to be an immigrant, the effects extend to subsequent generations. There is a pattern of racial and religious profiling in the naturalization process to block citizenship of individuals from Muslim countries. 16 As a result, antiimmigrant sentiments create hostile environments that can compromise health of entire communities.
Discriminatory acts and policies also inhibit other social determinants of health like social cohesion. Young people are particularly vulnerable to radicalizing influences because of isolation, marginalization, and a lack of social capital. 56 Muslims, specifically, are the object of political scrutiny and the target of negative media discourses. Counterterrorism policies, however well intentioned, can damage social cohesion by isolating a group of people like Muslim Americans 25 in that they perceive to be ''targeted'' because of their ethnic and/or religious identity. 2 For example, the Antiterrorism and Effective Death Penalty Act led to investigation of Muslim American political and social activity and to the deportation of Muslims with links to terrorist activity. 20 The 2001 Patriot Act extended this legislation and gave the state new powers, including surveillance, which profiles Muslim Americans or ''Muslim-like'' Americans. 20 These policies isolate Muslim or Arab Americans, promote discrimination, and create barriers to the health promoting effects of social cohesion.
Feelings of marginalization have been shown to lead to decreased self-worth and, in turn, increase radicalization. 57 Structural marginalization of a group undermines social cohesion and can lead to fragmentation, including the forming of groups with militant or extremist views, thereby undermining our national security and public health goals. A need for social respect and ties can drive individuals toward radicalization when coupled with one's fear of security and oppression. 45 Engaging people from all political, religious, and demographic backgrounds is essential to foster cohesion, which prevent individuals from being drawn into extremist groups. Peace psychology has long argued that the promotion of positive intergroup relations is integral to the prevention of violent episodes. 58 Moreover, peace psychology posits that in addition to efforts to prevent incidents of violence, or ''negative peace,'' we must equally emphasize efforts focusing on ''positive peace,'' meaning we must strive toward a more equitable society that is rooted in social, economic, gender and racial justice. 59 In other words, this holistic view recognizes the importance of addressing underlying factors, related to sense of exclusion, that drive people to extremists, including lack of economic and educational opportunities and trauma resulting from ongoing conflict. 60 Taken together, a public health perspective can argue that current efforts to tackle terrorism may have, in fact, increased our risk for further violent attacks (Fig. 1) . Specifically, anti-terrorism policies have promoted the discrimination of Muslims. In turn, these actions by non-Muslims erode social cohesion in Muslim communities, as Muslims are incentivized to distance themselves and mistrust their peers. As a result, some individuals may become isolated and marginalized. For a small minority, this may make them receptive to radicalization. For fewer still, this may motivate them to engage in acts of terrorism. The government responds to terrorist acts by enacting anti-terrorism policies that fuel discrimination and continues the cycle.
Implications for public health research and practice Threats of terrorism operate across borders and require public health attention to globalization and the transnational nature of people. Greater awareness of the negative reverberations for U.S. policies for people around the globe is needed. Thus, although public health training programs emphasize their interdisciplinary focus, courses on U.S. foreign policy and international relations are not included in the common topic areas of focus. Public health training programs should integrate U.S.'s foreign policy into their curricula and emphasize awareness of global events, given the global origins of many of our most critical public health concerns. Specific to foreign policy, it is critical that we, as a field, challenge the systems that implement certain policies, which then result in the anti-U.S. sentiment that can foster radicalization. For example, some have argued that the American-led invasion of Iraq, under the pretense of anti-terrorism, led to the death of thousands of Iraqis and the displacement of millions more and laid the groundwork for the rise of newer terror threats like ISIS. 61 To truly understand the context of terrorism, multilevel thinking is required-the individual, group, state, and global dynamics. 62 To take a public health perspective of determinants of terrorism, greater attention needs to be paid to U.S. foreign policy and issues around the world that can ultimately influence public health and national security.
Given the heightened experiences of discrimination and social isolation among immigrations, the global dimension of terrorism also pertains to immigrants. Immigration research increasingly recognizes that immigrants operate in a transnational space. Transnationalism involves the maintenance of occupations or activities that necessarily require regular social contacts over time, across national borders and/or across cultures. 63 Transnationalism recognizes that immigrants have ties with their country of origin as they adopt ties in the host country. However, public health and behavioral and social science research often fail to recognize the interaction and integration of people across borders, drawing only on the destination contexts. Implications of transnationalism remain largely untested in health research. Research can be enhanced by considering the context and conditions of both sending and receiving countries to fully understand social determinants of terrorism. Transnationalism and migration-related factors are integral to understanding terrorism. 7 Given the similarities between terrorism and the problem of gang violence, it may be possible to extend the public health approach that some have advocated for use against gang violence and adopt approaches that have been advocated to curb political violence or terrorism. Briefly this public health approach involves four stages: (1) Describing the problem; (2) Identifying risk and protective factors; (3) Developing and evaluating prevention strategies; and (4) Disseminating prevention strategies. 7, 64 In this study, the focus is on preventing both individuals from joining gangs and preventing gang-related violence and differs radically from the current policing and criminal justice approach toward Muslims in the antiterrorism context that relies heavily on stigmatizing Muslims in the West and can be counterproductive. 65 In fact, gang prevention and intervention efforts that focus on police suppression are not effective, while efforts focusing on local contexts, gang prevention among youth, and comprehensive community programs tend to show promise. 66 Furthermore, others have argued that a public health approach to the problem of political violence can involve primary (i.e., preventing violence), secondary (i.e., shortening the duration of violence), and tertiary prevention (i.e., preventing violence from becoming chronic and engaging in rehabilitation and reconstruction). 25 In this way, strategies to deal with terrorism should be rooted in evidence and science and not politics and fearmongering.
For social cohesion, a potentially effective approach to counterterrorism would include: legal and political efforts that champion human rights for all members of society, embracing the development of cultural literacy approach to community engagement, and affirming the importance of intermediate and long-term relationships between individuals and communities. Interventions should focus on how social exclusion and marginalization can generate grievances that are not processed through political engagement or democratic nonviolent negotiations. 52 This also has wider health benefits of cohesive communities with greater social capital, economic resources, and fair access to health. Furthermore, efforts must be undertaken to encourage the formation of bonds among Muslims and Arabs in the West and between these groups and others. In this way, the features of social networks can be leveraged to both increase access to outside resources to marginalized groups and promote the internal stock of resources among these groups.
Approaches to reducing radicalization have taken advantage of knowledge of social capital and social networks. For example, Denmark has taken a different approach toward reducing the risk of radicalization in their response to people returning from Syria, whereas other European countries (and the U.S.) impose legal consequences for travelling to Syria. Danish police officers ''welcomed'' returnees from Syria by offering a psychiatrist or mentor, assistance finding an apartment and returning to school, or ''whatever they needed to fully integrate back into society.'' 67 This innovative approach toward deradicalization is guided by the idea that ''fighting'' terrorism through policing and/or ''profiling'' people will only incite perceived discrimination, humiliation, and/or marginalization, which is what they believe is at the root of the problem and will only make matters worse.
Conclusion
Adopting a social determinant of health approach to the multifaceted and transnational dimensions of terrorism is not without an array of challenges, including how one goes about ''defining'' or ''identifying'' a terrorist. However, given the climate of heightened discrimination toward Muslims and high risk for violent radicalization, social and behavioral scientists are in a unique position to inform and become actively involved in debates and initiatives to understand and address terrorism by applying a social determinant framework. Specifically, we have discussed how literature on discrimination, social cohesion, and gang violence can inform such efforts. These efforts are now more urgent as the current U.S. President had promised policies that target Muslims for increased government scrutiny or prevent Muslims from entering the country as refugees.
